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1.0 INTRODUCTION

An antenna drive subsystem test was performed on the METSAT AMSU-A1I, S/N 105
instrument. The objective of the test was to demonstrate compliance with applicable
paragraphs of AMSU-A specifications S-480-80. Tests were conducted at both the
subassembly and instrument level.

20 SUMMARY

The antenna drive subsystem of the METSAT AMSU-A1, S/N105, P/N 1331720-2
completed acceptance testing per AES Test Procedure AE-26002/1D. The test included:
Scan Motion and Jitter, Pulse Load Bus Peak Current and Rise Time, Resolver Reading
and Position Error, Gain/ Phase Margin, and Operational Gain Margin.

The drive motors and electronic circuitry were also tested at the component level. The
drive motor test includes: Starting Torque Test, Motor Commutation Test, Resolver
Operation/ No-Load Speed Test, and Random Vibration. The electronic circuitry was
tested at the Circuit Card Assembly (CCA) level of production; each test exercised all
circuit functions. The transistor assembly was tested during the W3 cable assembly
(1356424-1) test. Refer to Figure 1 for test flow.

CIRCUIT CARD ASSEMBLY
TEST

.

SIGNAL PROCESSOR
ASSEMBLY TEST

REFLECTOR
DRIVE TEST

TRANSISTOR
ASSEMBLY TEST

ANTENNA
SUBSYSTEM
DRIVE TEST

Antenna Subsystem and Subsystem Component Test Flow
Figure 1.

The antenna drive subsystem satisfactorily passed all of the performance requirements.
There were no failures in any of the antenna drive components during subsystem testing.
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The results of the subsystem and component level testing are discussed in more detail in
the following sections:

Reflector Drive Assembly ..... 5.1
Circuit Card Assemblies........ 5.2
Signal Processor.................... 53
Transistor Assembly.............. 54
Antenna Drive Subsystem..... 5.5

3.0 TEST CONFIGURATION

The Reflector Drive Assembly Tests confirm the operability of the motor under test. The
test configuration includes, the motor, motor shaft, bearings, and a supporting housing.

The Circuit Card Assembly (CCA) Tests confirm the operability of each CCA. Each test
includes the CCA under test, electronic test fixtures, and the necessary loads.

A segment of the Signal Processor Tests ensures the scan drive electronics are
functioning properly prior to it’s assembly into the instrument. The test configuration
includes:

« Timing and Control CCA

« Scan Control Interface CCA

« Mux/ Relay Control CCA

« Interface Converter CCA

« Resolver Data Isolator CCA

+ R/D Converter CCA

« Motor Driver CCA

. Test fixture and cabling to interrogate and analyze positional data
« Test motor and inertia wheel

The Transistor Assembly Test verifies the correct wiring of the transistor assembly and
associated cabling. Test configuration includes the CKT 1000 (continuity and Hi-Pot
tester), and test fixtures.

The Antenna Drive Subsystem Tests:

+ Are configured with the same motor control CCA’s used in the signal processor
test, interconnecting wiring, the power transistor assembly, and the drive assembly
with reflector.

. The antenna drive subsystem components were all installed in the instrument
when the subsystem test was performed.

. DC power for the motor control circuit cards was provided by a DC/DC converter
simulator P/N: 1359322-1. The simulator operates on 120VAC facility supplied



Report 11220
Sept 1998

» Reflector Drive Motors (A1-1) and (A1-2)- were both observed to
have the thermisters wired in reverse order causing the resistance and
voltage readings to be 14.6 Kohms and 19.6 Vdc respectively instead
of the required 2.66 to 3.24 Kohms and 3.9 to 4.77 Vdc. The terminal
boards were repaired and re-tested satisfactorily. The process
planning was altered to reduce the risks of recurrence.

All other components designated for use in the METSAT AMSU-AI instrument
(pertaining to the scan drive circuitry) passed on the first time through component testing.

5.1 REFLECTOR DRIVE ASSEMBLIES

The tests performed on this unit are: Starting Torque Test, Motor Commutation Test,
Resolver Operation/ No-Load Speed Test, and Random Vibration. The Motor
Commutation and Resolver Operation tests are performed both pre and post-vibration.

Starting Torque

The starting torque test is performed on the rotating segment of the drive assembly to
verify the torque associated with bearing friction. Reflector drive assemblies (FO6 & F07)
passed the starting torque test at ambient temperature as well as at the colder plateaus first
time through testing.

Motor Commutation Test

This test is performed to determine the commutation characteristics of the motor under
test. Both reflector drive assemblies (FO06 & F07) passed the motor commutation test both
pre- and post-vibration tests without incident.

Resolver Operation/ No-Load Speed Test

This test is performed to verify resolver operation as well as speed characteristics and
back electromotive force of the motor. Both reflector drive assemblies (FO6 & F07)
passed the resolver operation/ no-load speed test both pre- and post-vibration tests
without incident.

Random Vibration

Reflector drive assemblies (FO6 & FO07) passed vibration testing first time through. The
motor assembly also passed the pre- and post-vibration electronic tests as well as the
post-vibration visual inspection without incident.
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5.2 CIRCUIT CARD ASSEMBLIES

Test procedures were prepared for each motor control circuit card; document revision
status is controlled by reference in the shop order. The cards were individually tested to
the procedures and results were recorded on data sheets found in Appendix A. The
following list indexes the CCA Test Data Sheets:

Appendix Al ............. Resolver Data Isolator Assembly (Al-1)
Appendix A2 ............. Resolver Data Isolator Assembly (Al-2)
Appendix A3 ............. Interface Converter Assembly (Al-1)
Appendix A4 ............. Interface Converter Assembly (Al-2)
Appendix AS ............. Motor Driver Assembly (Al-])

Appendix A6.............. Motor Driver Assembly (Al-2)

Appendix A7 ............. R/D Converter/ Oscillator Assembly (Al-1)
Appendix A§ ............. R/D Converter/ Oscillator Assembly (Al-2)

All circuit card assemblies passed testing the first time through. The assembly build shop
orders contain the part number and accept tag record the of test and select resistors.

5.3  SIGNAL PROCESSOR

For the first time, the entire antenna drive motor electronics is mated together. The test
instrumentation commands and interrogates the electronics during this segment of testing.
The instrumentation sends position commands to the Interface Converter CCA. The
Interface Converter D/A’s the command and provides inputs to the Motor Driver CCA.
The test motor (instrumentation) responds to the drive signal and feeds back positional
data via resolver outputs. The instrumentation then interrogates the Resolver Data
Isolator CCA for position data. A comparison is made in the instrumentation between the
position command sent and the actual position received. The pass/ fail indication is
presented to the operator for test data sheet recording.

The signal processor assembly (FO1) failed one segment of the test procedure relating to
the A1-2 scan drive. The failure (-15V to +10V power supply short) was attributed to a
loose, bare wire found in the backplane. The bare wire was removed and another power
distribution check was conducted; no further failures were found. The test procedure for
the A1-2 scan drive was re-performed without incident.



Report 11220
Sept 1998

5.4  TRANSISTOR ASSEMBLY

All transistor assemblies are tested along with their respective W3 cable. The cable is
continuity, then hi-pot tested prior to attaching the transistor circuitry. Each transistor
pair is exercised validating the turn on voltage, current drawn, and cable wiring as well.
The W3 cable and transistor assembly underwent component testing and passed without
incident.

5.5  ANTENNA SUBSYSTEM DRIVE TESTS

The antenna drive motor electronics mates with the instrument microprocessor for the
first time during this segment of testing. The microprocessor sends position commands
from the memory CCA to the Interface Converter CCA. The Interface Converter D/A’s
the command and provides inputs to the Motor Driver CCA. The Reflector Drive Motor
responds to the drive signals and feeds back positional data via the resolver outputs. The
microprocessor then interrogates the Resolver Data Isolator CCA for position data.. The
microprocessor in turn communicates with the spacecraft interface.

During other segments of the test, positional data is monitored via a potentiometer
attached to the shaft of each reflector drive assembly. This provides scan characteristic
information in regard to overshoot, jitter, and beam position transition timing for each
motor assembly.

The remaining paragraphs in this section discuss tests that ensures the instrument
complies with specific operating parameters. Prior to conducting these tests there is a
series of preliminary checks that are run to select component values that customize the
operating parameters of each motor. These checks perform the following functions:

« Program “on board” memory with Beam Position Pointing Angles for each
reflector drive assembly

« Adjust for peak Motor Current Limits on both Al-1 and Al-2 motor drive circuits

« Observe Preliminary Scan Dynamics on both Al-1 and A1-2 motor drive circuits

» Identify Mechanical Resonant Frequencies of each reflector drive assembly

Beam Position Pointing Angles are calculated from Nadir pointing direction which is
determined on the antenna range. The instrument’s EPROMs (EPROMs for testing;
PROMs for final configuration) are programmed to reflect the position commands. The
initial programming may require fine tuning; fine tuning is determined during the
remaining segments of the test procedure.

Motor Current Limits were adjusted, via selecting “test and select” resistors, to comply
with the specification requirement; less than 1 amp peak current.
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Preliminary Scan Dynamics looked good; transition times, overshoot and jitter were all
acceptable at the sampled pointing directions (5).

The Mechanical Resonant Frequencies were identified; notch filters were calculated and
installed to compensate for these resonant frequencies.

5.5.1 SCAN MOTION AND JITTER

In this test, the antenna position was measured in a series of five 8-sec full scans. The
measurement was made with a 1-turn test potentiometer temporarily affixed to the rear
end of the motor shaft. A Dynamic Signal Analyzer (DSA) was connected to the pot
wiper to record the antenna position data. Five scans of each Al-1 and Al-2 were
captured and stored on the AMSU-A1 Test Data File disc. One representative waveform
from each subassembly is presented in Appendix B1 (Al-1) and Appendix B34 (A1-2).

Each 3.33 degrees scene step was expanded and checked for both a 35 msec max step
time, and a 165 msec integration period. Expanded waveforms were plotted and are
presented in Appendix B2 thru B31 for the Al-1 subassembly and Appendix B35 thru
B64 for the A1-2 subassembly. All of the scene steps meet the step response requirement
for transition time, overshoot, and jitter.

Slew periods to the cold and warm calibration stations were measured and met
requirements. A time of 0.21 sec is allocated for the 35.0 degree slew to cold cal, and
0.40 sec for the 96.67 degree slew to warm cal. Calibration station jitter was less than the
+ 5 % maximum permitted. Expanded waveforms for each subassembly were plotted and
are presented in Appendix B32 and B33 (A1-1) and Appendix B65 and B66 (A1-2). The
waveforms are also stored on the AMSU-A1 Test Data File disc. The test data sheets are
presented in Appendix B67 (Al-1) and B68 (A1-2); as an extension of these data sheets,
more detailed data (concerning rise time, overshoot and jitter) is presented on Appendix
page B67-E and B68-E.

5.5.2 PULSE LOAD BUS PEAK CURRENT AND RISE TIME

The Pulse Load pulse load bus peak current and the rate of change of current were
measured. The peak current must be less than 1A at any beam position along the scan.
Peak current along the scan is .996A. The current rate of change while transitioning from
one beam position to the next (including the transition to the cold calibration and warm
calibration targets) should be greater than 35 microseconds. A random 3.33° step was
selected; the transition to the next step was 1.2 ms. The transition to the warm cal
position start and stop was significantly longer than the required 35 ms; 1.2 and 5.5 ms
respectively.
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The peak bus current was measured across the entire scan and met the requirement. The
full scan waveform was plotted and is presented in Appendix C1. The waveform is also
stored on the AMSU-A1 Test Data File disc. The test data sheet is presented in Appendix
C2.

5.5.3 RESOLVER READING AND POSITION ERROR

The 14-bit command position word is stored in the “on-board” memory and is read to the
motor drive circuitry under microprocessor program control. The microprocessor also
reads the resolver output at each of the thirty scene stations, and at the cold and warm
calibration positions. The readings are made at the start of integration (LOOK 1), and
halfway into the integration period (LOOK 2). The resolver data is sent to the spacecraft
interface for subsequent transmission to the STE.

The purpose of this portion of the test is to demonstrate that the antenna is meeting beam
pointing requirements.

If the antenna is out of the pointing tolerance of > + 10 counts at LOOK 1 or > % 5 counts
at LOOK 2, the EPROM is reprogrammed to bring the pointing direction to within the
prescribe tolerances. A copy of the STE computer print out showing the pointing
direction is shown in Figure 2 for the Al-1 subassembly and Figure 3 for the A1-2
subassembly.

Actual Difference* Actual Difference*

BP Command| Look1 Look2 Look | Look2 BP Command| Look 1 Look2 | Look 1 Look2
1 26 27 27 -1 -1 17 2453 2459 2452 -6 1
2 178 182 177 -4 | 18 2605 2612 2604 -7 1
3 330 337 329 -7 1 19 2756 2762 2756 -6 0
4 481 485 481 -4 0 20 2908 2913 2908 -5 0
5 633 639 633 -6 0 21 3060 3068 3060 -8 0
6 785 792 785 -7 0 22 3211 3212 3210 -1 1
7 936 942 936 -6 0 23 3363 3369 3362 -6 1
8 1088 1094 1088 -6 0 24 3515 3523 3514 -8 i
9 1240 1249 1240 -9 0 25 3666 3672 3666 -6 1]
10 1391 1398 1391 -7 0 26 3818 3824 3817 -6 1
11 1543 1547 1543 -4 0 27 3970 3977 3969 -7 1
12 1695 1701 1695 -6 0 28 4121 4129 4120 -8 1
13 1846 1851 1845 -5 1 29 4273 4277 4273 -4 0
14 1998 2005 1998 -7 0 30 4425 4432 4425 -7 0
15 2150 2156 2149 -6 1 CC1 6019 6021 6021 -2 -2
16 2301 2306 2300 -5 1 wC 10418 10420 10420 -2 -2

* Difference between Command and Actual

Figure 2. Beam Position Pointing Directions and Error Calculation for A1-1

10




Report 11220

Sept 1998

Actual Difference* Actual Difference*

BP Command| Look 1 Look2 Look 1 Look2 BP Command{ Look 1 Look2 Look 1 Look2
1 16211 16212 16212 -1 -1 17 2254 2260 2253 -6 1
2 16363 16368 16362 -5 1 18 2406 2412 2405 -6 1
3 131 134 128 -3 3 19 2557 2562 2556 -5 1
4 282 288 281 -6 1 20 2709 2715 2708 -6 1
5 434 439 433 -5 1 21 2861 2867 2860 -6 i
6 586 593 585 -7 1 22 3012 3018 3011 -6 1
7 737 743 736 -6 1 23 3164 3170 3163 -6 1
8 889 895 388 -6 1 24 3316 3324 3315 -8 1
9 1041 1048 1040 -7 1 25 3467 3473 3466 -6 1
10 1192 1197 1192 -5 0 26 3619 3626 3618 -7 1
11 1344 1350 1343 -6 1 27 3771 3778 3771 -7 0
12 1496 1502 1496 -6 0 28 3922 3928 3921 -6 1
13 1647 1653 1646 -6 1 29 4074 4079 4073 -5 1
14 1799 1804 1799 -5 0 30 4226 4229 4222 -3 4
15 1951 1959 1950 -8 1 CC1 5820 5820 5820 0 0
16 2102 2107 2101 -5 I WC 10219 10220 10220 -1 -1

* Difference between Command and Actual

Figure 3. Beam Position Pointing Directions and Error Calculation for A1-2

5.5.4 GAIN/PHASE MARGIN

A gain/phase margin test was performed on the antenna drive subsystem. The test was
performed by obtaining a Bode plot of the control loop and measuring the gain at 180°
phase differential and the phase margin at the Odb crossover point.

The Dynamic Signal Analyzer (DSA) was used to make the measurement operating in the
swept sine mode. Three separate Bode plots were made on the antenna and the gain and
phase margins were determined from each plot. The gain margin measured was 13.08 db
(average of three) for the A1-1 subsystem and 12.78 db (average of three) for the A1-2
subsystem. The phase margin measured was 64.7° (average of three) for the Al-1
subsystem and 64.1° (average of three) for the A1-2 subsystem. These margins exceed
the specification requirements of 9.2 db and 25 degrees and therefore are acceptable. The
three Bode waveforms were plotted and are presented in Appendix D1 thru D3 for the
Al-1 subsystem and Appendix D4 thru D6 for the A1-2 subsystem. The waveforms are
also stored on the AMSU-A1 Test Data File disc. The test data sheets are presented in
Appendix D7and D8 for Al-1 and A1-2 respectively.

11
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5.55 OPERATIONAL GAIN MARGIN

An operational gain margin test was performed on the instrument three times. This test
consists of increasing the gain of the control loop until oscillation occurs. The gain
increase and frequency of oscillation are measured. An increase in gain greater than 8 db
is required; the frequency of oscillation is an observation.

A 50K pot was connected in series with the R58 feedback resistor on amplifier AR8. The
resistance of the test pot was slowly added to the feedback resistor while observing the
reflector for oscillations.

The reflector begins to produce an audible sound as gain is increased. The following
added resistance values are calculated to have the following gain margins for the A1-1
and A1-2 subsystems:

Resistance Gain Resistance Gain
(ohms) (ohms)
3593 K 9.0db 3890 K 9.4 db
37.34 K 9.2db 37.56 K 9.2 db
37.39K 9.2db 3761 K 9.2db
Al-1 Al-2

The first mode mechanical resonance of the shaft and reflector is about 161 Hz for the A1-1
subsystem. The power spectrum waveform was plotted and is presented in Appendix E1. The
first mode mechanical resonance of the shaft and reflector is about 172 Hz for the A1-2
subsystem. The power spectrum waveform was plotted and is presented in Appendix E2.
These waveforms are also stored on the AMSU-A1 Test Data File disc. The test data sheets
are presented in Appendix E3 and E4 for the Al-1 and A1-2 subsystems respectively.

6.0 CONCLUSION

Based on the test results, it can be concluded that the METSAT AMSU-A1 S/N 105
antenna drive subsystem meets the AMSU-A specification requirements.

7.0 TEST DATA
Test data for the METSAT AMSU-A1 S/N 105 obtained in the antenna drive subsystem

test is attached. Data sheet number and type of test is shown in the following Appendix
Index.

12
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APPENDIX INDEX
Appendix Al ......................... Resolver Data Isolator CCA TDS (Al-1)
Appendix A2 ......................... Resolver Data Isolator CCA TDS (Al-2)
Appendix A3 .........ccvveun.. Interface Converter CCA TDS (Al-1)
Appendix A4 ... Interface Converter CCA TDS (Al-2)
Appendix AS ... Motor Driver CCA TDS (Al-1)
Appendix A6 ......................... Motor Driver CCA TDS (Al-2)
Appendix A7 .........oeeenni.... R/D Converter/ Oscillator CCA TDS (Al-1)
Appendix A8 ......................... R/D Converter/ Oscillator CCA TDS (A1-2)
Appendix BI ......................... Full Scan Step Response (Al-1)
Appendix B2 thru B31 .......... Single Step Responses (Al-1)
Appendix B32 ....................... Cold Calibration Step Response (Al-1)
Appendix B33 ... Warm Calibration Step Response (Al-1)
Appendix B34 ....................... Full Scan Step Response (Al-2)
Appendix B35 thru B64......... Single Step Responses (Al-2)
Appendix B6S5 ....................... Cold Calibration Step Response (A1-2)
Appendix B66 ....................... Warm Calibration Step Response (Al-2)
Appendix B67 ....................... Scan Motion Jitter Test TDS (Al-1)
Appendix B6S....................... Scan Motion Jitter Test TDS (Al-2)

13
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Appendix C1 ........................ Peak Pulse Load Bus Current Waveform
Appendix C2...........ccueun.. Pulse Load Bus Current TDS
Appendix DI thru D3 ...... Gain/ Phase Margin Bode Plots (Al-1)
Appendix D4 thru D6 ...... Gain/ Phase Margin Bode Plots (Al-2)
Appendix D7 .................... Gain/ Phase Margin TDS (Al-1)
Appendix DS.................... Gain/ Phase Margin TDS (Al-2)
Appendix El .................... Operational Gain Margin Power Spectrum (Al-1)
Appendix E2 .................... Operational Gain Margin Power Spectrum (Al-2)
Appendix E3 .................... Operational Gain Margin TDS (Al-1)
Appendix E4 .................... Operational Gain Margin TDS (Al-2)

14
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APPENDIX A

TEST DATA SHEETS FOR SCAN DRIVE CIRCUIT
CARD ASSEMBLIES



AE-26693A
10 Feb 97

TEST DATA SHEET B-6 (Sheet 1 of 2)

RESOLVER DATA ISOLATOR CCA (P/N 1334972) (Paragraph 6.6.7 )

Date: "“‘/W{ fl{

S/N: F 29 i
1234972 !

6.6.7.1 Supply Voltages

Measured Value (V)
5.00

>.03

Limits (Vdc) Pass/Fail
£0.25 £
+0.25 4

Supply*
+5V D
+5 V (U)

6.6.7.2 Supply Currents

Steps 1 and 2:

Supply*

Measured Value (mA)

Limits (mA)

Pass/Fail

+5SV (D)

525

100 max

{

+5 V.U

32.9.%0

400 max

P

Steps 3 and 4:

Supply*

Measured Value (mA)

Limits (mA)

Pass/Fail

150 max {
30 max 4

g3.¢3
.4q9

+SV ()
+5V (U)

* I =Isolated, U = Unisolated

6.6.7.3 Recsolver Data

Bit No.
APIO- AP Bit0
API1 - APBitl
API2- APBit2
API3 - AP Bit3
APl14 - AP Bit4
APIS - AP BitS
API 6 - AP Bit 6
API7 - APBit7
API8- AP Bit 8
APIS - APBit 9
API 10 - AP Bit 10
API 11 - AP Bit 11
API 12 - APBit 12
API 13- APBit 13

Pass/Fail

™o

-
0 {0 |o [T g tate [l

6.6.7.4 Converter Busy Pulse

Converter Busy Pulse Measured Value (Usec) Limits (usec) Pass/Fail

15.0 P~ ilt.75 L 1Y) 30 P
R 4‘““‘“

Al -a
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TEST DATA SHEET B-6 (Sheet 2 of 2)

RESOLVER DATA ISOLATOR CCA (P/N 1334972) (Paragraph 6.6.7 )

AE-266934
10 Feb 97

Comments:

NoNE

Conducted by: W "Z / /y/7 7

Test Enomccr Date
/ ?q
Verified by: ‘ {63
Date
=Approyed by: = }/4 2 éz 7%
ate
B 15



AE-26693A

10 Feb 97
TEST DATA SHEET B-6 (Sheet 1 of 2)
RESOLVER DATA ISOLATOR CCA (P/N 1334972) (Paragraph 6.6.7 )
Date: ’4/)52 17
S/N: _E2t

6.6.7.1 Supply Voltages

Supply*

Measured Value (V)

Limits (Vdc)

Pass/Fail

+5V )

S.00

£0325

4

+5V (U)

5 ¢l

+0.25

P

6.6.7.2 Supplv Currents

Steps 1 and 2:

Supply*

Measured Value (mA)

Limits (mA)

Pass/Fail

+5 VD)

S53.5¢

100 max

P

+5V U)

32€-20

400 max

p

Stcps 3 and

hie

Supply*

Mcasured Value (mA)

Limits (mA)

Pass/Fail

+5 V()

£3.34

150 max

t}

+5 V (U)

it.of

30 max

£

* I = Isolated, U = Unisolated

6.6.7.3 Resolver Data

Bit No.

Pass/Fail

APIO- AP Bit0

4

APl 1 - AP Bit 1

API2- APBIit2

API3 - AP Bit 3

APl 4 - AP Bit 4

APIS - APBIit5

APIG6- APBIit6

API7- APBit7

API8 - APBit §

APIO - AP Bit9

API 10- AP Bit 10

API11- APBit 11

£
4
¢
¢
{
¢
{
4
P
P

API 12 - APBit 12

API 13- AP Bit 13

¥
¢

6.6.7.4 Converter Busv Pulse

Converter Busy Pulse

Measured Value (isec)

Limits (usec)

Pass/Fail

e o 2150

4.5

+3.0

=




TEST DATA SHEET B-6 (Sheet 2 of 2)

RESOLVER DATA ISOLATOR CCA (P/N 1334972) (Paragraph 6.6.7)

AE-26693A
10 Feb 97

Comments:

NoN© :

Conducted by:

Verified by:

Approved by:

Dot 4)itfi7

\ esl Encnneer Date

B-15

AZ-b



AE-26693B

19 Jun 97
TEST DATA SHEET B-13 (Sheet 1 of 3)
INTERFACE/CONVERTER CCA (P/N 1331697) (Paragraph 6.13.7)
Date: 8“”‘17 T
CCASN: _F18 ,
133 1697~
6.13.7.1 Supply Voltages w3
.\"\1
Supply Measured Value (Vdc) Limits (Vdc) Pass/Fail
+5V (U) <.02 +5V£0.05 4
+15V (D) 1S . o1 +15V+0.15 14
-15V (D -14.q17 -15V+0.15 F
+5V (1) S .02 +5V+0.05 d
6.13.7.2 Supply Currents
Step 1 (CP and API Low): .
Supply Measured Value (mA) Limits (mA) " Pass/Fail
+5V (U) 2£.61 70- 110 ¢
+5V (1) 4. 4| 1.5-55 4
+15V (I) 1833 15-23 f
-15V (D) 2i.10 18 - 26 e
Step 2 (CP and API High):
Supply Measured Value (mA) Limits (mA) Pass/Fail
+5V (U) < (.67 40-70 {
5V (D) 23.498 18 - 30 7
+15V (D 18 -34 15- 23 {
-15V (D) 21 .09 18-26 [4
6.13.7.3 Amplifier Offsets
Amplifier Measured Value (mV) Limits (mV) Pass/Fail
AR1 +0. 13 0.0+0.15 [4
AR2 40.5¢ 0.042.0 P
B-26 A’S.. O




AE-26693B
19 Jun 97°

TEST DATA SHEET B-13 (Sheet 2 of 3)

INTERFACE/CONVERTER CCA (P/N 1331697) (Paragraph 6.13.7) -

6.13.7.4 Subtraction and D-A Conversxon wvn.{..mwvr\n.cz_/ 4+ 0.000 IS
_ ' » ﬁ—lo-—cri _ 4+ O.00060
Step 1: ‘ _ 5_0.00030 i
Actual Position (API) Command Position (CP) AR1 Output A C/ / 'resz'fzesun
MSB LSB MSB LSB Voltage Required (V) ® (Vdo) Pass/Fail
00000000000000 00000000000000 0.00000<” / jlo.cco\3 ¢
00000000000001 00000000000000 000061 Jl|-0.c00373 (4
0000000000010 00000000000000 000122~/ |-9.cc1005
0000000000001 1 00000000000000 .0.00184 ¢ |-¢.oc0iL50 ?
00000000000100 00000000000000 1000245 /  |-0.00223( 4
00000000001000 00000000000000 -0.00490 * —0.co#830 Y
00000000010000 00000000000000 -0.00979 * | 0.0699\¢ 1
00000000100000 00000000000000 -0.01958 » —0.07 6083 P
00000001000000 00000000000000 .0.03917 * —0. ool lb ?
00000010000000 00000000000000 -0.07834 * ~0-0li09s p
00000100000000 00000000000000 -0.15667 ¥ —0.4l244 P
00001000000000 00000000000000 -0.31334 ~0.32512 ;
. 00010000000000 00000000000000 -0.62669 % —0- 65057
00100000000000 00000000000000 -1.25338 * -1-3015 f
01000000000000 00000000000000 -2.50675 % ~7.63%31 4
10000000000000 00000000000000 -5.01350 % -5.2045 {
* Tolerance on output voltage is £ 10% 3 0.00015
C 4 ¢.000 6o
Step 2: EERE 4 9 e ‘371 Vs o.0c030
Actual Position (API) Command Position (CB)>~=="  AR1 Output* Test Result
MSB . LSB MSB LSB Voltage Required (Vdc) (Vdc) Pass/Fail
0000000000000 00000000000000 0.00000 ~ / lo.eoolzz [4
00000000000000 00000000000001 0.00061 ~ 6.0ccTH( f
00000000000000 00000000000010 0.00122 7} o-00i38¢ {
00000000000000 0000000000001 1 000184 ¥ | O0.cc20l2 f
0000000000000 00000000000100 0.00245 < 0.002%546 4
00000000000000 00000000001000 0.00490 ¥ 6.0¢52 00 {

’ 00000000000000 00000000010000 0.00979 * 0.06>19 4
00000000000000 00000000100000 0.01958 * 0-C2c#82 r
00000000000000 00000001000000 0.03917 % c.CH40823 f
0000000000000 00000010000000 0.07834 % 0-3i5 <4 {
00000000000000 00000100000000 0.15667 % 0.1¢287 4
00000000000000 00001000000000 0.31334 % 0-31L3 63 2
00000000000000 00010000000000 0.62669 ¥ .65 115 f
00000000000000 00100000000000 1.25338 * (-3017 {
00000000000000° 01000000000000 2.50675 % 2.6033 {
00000000000000 10000000000000 -5.01350 ¥ -S 2cé> 4

-+ = *Tolerance on output voltage is * 10%
B-27 A3- 1o




© AE-26693B
“19 Jun 97"

TEST DATA SHEET B-13 (Sheet 3 of 3)

- INTERFACE/CONVERTER CCA (P/N 1331697) (Paragraph 6.13.7)

6.13.7.5 Stobe Function

- Stcp 1: Strobe Low

No E11 Change
with Input CP Changes

Step 2: Strobe High

Ell Change
with Input CP Changes

6.13.7.6 Amplifier Gain
Measured Value (Vdc)

Ell 0.22563
E10 3.574%
E10 Voltage 1.0

El1 Voltage

6.13.7.7 Ground Isolation

Measured Value (M)
DC Resistance ,Qa«f)d 4han 200 M/

Pin91toPin7

Comments:
NONG
Conducted by: __0!)\/‘“)- BZéu«J
Test Engi; ‘
Verified by:

; ua.lity Contyol Inspector
Approved by: /6,;4«4 %/»?M

DCMC

Pass/Fail, e+

-l ‘._

S
. %
T

Pass/Fail

i

Limits (Vdc) Pass/Fail

10.7-11.3 _f__

Limits (M) Pass/Fail

>20 P

Sliv/97

Date
oy 109

Date

2804 /97

Date

AS-
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19 Jun 97
TEST DATA SHEET B-13 (Sheet 1 of 3)
INTERFACE/CONVERTER CCA (P/N 1331697) (Paragraph 6.13.7)
Date: 2 13/91 -
ccasm: B2
\v31697- ¢
6.13.7.1 Supply Voltages w3 il
Supply Measured Value (Vdc) Limits (Vdc) Pass/Fail
+5V (U) S.o) +5V+0.05 4
+15V (@) 15.0l +15V+0.15. f
-15V (D) —\Y4.497 -15V+0.15 f
+5V () $.,01 +5V+ 0.05 f
6.13.7.2 Supply Currents
Step 1 (CP and API Low):
Supply Measured Value (mA) Limits (mA) Pass/Fail
+5V (U) A(.>1 70- 110 4
+5V (D) 3.4¢ 1.5-5.5 Y
+15V (1) 17. &3 15 -23 [
-15v (D) 2¢.19 18 - 26 f
Step 2 (CP and API High):
Supply Measured Value (mA) Limits (mA) Pass/Fail
+5V (1) S{.o4 40-70 r
+5V (1) 213.97 18 - 30 £
+15V (D 17. 63 15 - 23 (
-15V (D 20 .19 18 - 26 P
6.13.7.3 Amplifier Offsets
Amplifier Measured Value (mV) Limits (mV) Pass/Fail
AR1 0.147 0.020.15 t
AR2 0.800 0.0 £2.0 T

Al--a



TEST DATA SHEET B-13 (Sheet 2 of 3)

INTEREACE/CONVERTER CCA (P/N 1331697) (Paragraph 6.13.7)

AE-26693B
19 Jun 97

Step 1:

Step 2:

6.13.7.4 Subtraction and D-A Conversion wml-u-awvr\sul./ 4 0.000 IS
ﬁ—lo-—cm ‘ + O.00060
» /. /-i 0.00030 ..
Actual Position (APD) Command Position (CP) ‘ ARl Output*" / Test Result
MSB LSB MSB LSB Voltage Requ:red (VA A®  (Vdo) Pass/Fail
00000000000000 00000000000000 0.00000=” / J10. 000l 4
00000000000001 00000000000000 .0.00061— | |- 8.060500 {
00000000000010 0000000000000 000122~ / Fo0.o0l134
00000000000011 00000000000000 -0.00184 L o.col76€
00000000000100 00000000000000 000245 < 1. 0.0e2390
00000000001000 0000000000000 .0.00490 * _o.004Q93 [
00000000010000 00000000000000 -0.00979 % _¢.cgQ90
00000000100000 00000000000000 .0.01958 A —0.0}Q892
00000001000000 0000000000000 -0.03917 * -0 -0393%4/ P
00000010000000 00000000000000 -0.07834 * -0.0741%8!I p
00000100000000 00000000000000 -0.15667 ¥ -0-159186 [4
00001000000000 0000000000000 .0.31334 # —o.3 11(S Y
_00010000000000 00000000000000 .0.62669 * =0 63990 r
00100000000000 00000000000000 -1.25338 * —l.2 8co F
01000000000000 00000000000000 -2.50675 ¥ -2.-5 (o1 v
10000000000000 00000000000000 -5.01350 % -5.120% r
* Tolerance on output voltage is £ 10% X 0.000i5
o 4 4.9c00 bo
. .\:.’I 1o~ 97 i0-0003°
Actual Position (API) Command Position (CP\)"« == ARI Outputl ’l'cst Result |
MSB . LSB MSB LSB Voltage Requxred (Vdc) (Vdc) Pass/Fail
00000000000000 00000000000000 ; 000 ‘46
00000000000000 00000000000001 o.ooosx / 0.060755 ;‘
00000000000000 00000000000010 000122 ./ lo.00138¢ [4
00000000000000 00000000000011 000184  |o.c0i998 {
00000000000000 00000000000100 0.00245 < 6.002032 E
00000000000000 00000000001000 0.00490 ¥ 0.005123
00000000000000 0000000010000 0.00979 * o.0l1cl €0
00000000000000 000000001 00000 0.01958 * 0.¢201(2
00000000000000 00000001000000 0.03917 % 0.04¢l5 0 p
~ 00000000000000 0000010000000 0.07834 % 0.¢8615I f
00000000000000 00000100000000 0.15667 % 0.1(020 r
00000000000000 00001000000000 0.31334 % 0.%2¢c1Y P
00000000000000 0010000000000 0.62669 ¥ 0.6403 8% f
00000000000000 00100000000000 1.25338 * 1-1803 - [
00000000000000 01000000000000 2.50675 # 1.5604 [4
00000000000000 10000000000000 -5.01350 * - 5.128¢ P

-+ - *Tolerance on output voltage is + 10%

Ad- b
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TEST DATA SHEET B-13 (Sheet 3 of 3)

INTERFACE/CONVERTER CCA (P/N 1331697) (Paragraph 6.13.7)

6.13.7.5 Strobe Function.

Step 1: Strobe Low

Pass/Fail,
No El1 Change _ _ —f
with Input CP Changes )
Step 2:  Strobe High -
Pass/Fail
E11 Change
with Input CP Changes
6.13.7.6 Amplifier Gain
Measured Value (Vdc) Limits (Vdc) Pass/Fail
Ell 0.3ty - P
E10 3.5175 .- i
E10 Voltage 1.9 ‘ 10.7-11.3 f
El1 Voliage '

6.13.7.7 Ground Isolation

Measured Value (M)  Limits (MQ) Pass/Fail
Pin9] toPin 7

DC Resistance &V%_Lj ‘Hf\&‘q 20M220 _ﬁ

Commentsr:do "/ G

Date

Conducted by: M%}«/ 2[ ) 3/ 9 7
Engideer :

Verified by: A, , ' ALY
Quality Conjfol Ins'pcctor Date

Approved by: A el %mm ///é// 7 7
DCMC Date

31
1]
o)

Au-c
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19 Jun 97°

?

TEST DATA.SHEET B4 (Sheet10f2)

MOTOR DRIVER 3-HALL SENSOR CCA (P/N 1331694) (Paragraph 6.4.3)

S/N: 04
Date: /97
| B3 1e94 -3 | ]
6.4.3.2" Input Signal Offset
Step No. Test Results Limits -
4 L 4>mY 0.0 +1 mVdc
6 .5 wmy 0.0 £1 mVdc
8 1. 4 ¢ Y 0.0 1 mVdc
Step No. Test Resistor Resistance Measured
13 E7-E8 (R25) 2. 4K
E9-E10 (R52) S. 67K
E11-E12 (R33) > MK
E13-El4 (R53) 5.62K
E15-E16 (R42) 2 VK
E17-E18 (R54) 5.23x
Step No. Resistors Selected Trim Resistors
14 - RS ANCESIIHNES
R52 &NC 357 557'\?;5
R33 RNCSSIZICIFS
R53 RNC 55 IS(2IFS
R42 ANCSSTIBUIVFS
RS54 RANC5535231FS
Step No. E Point Test Results Limits Pass/Fail
19 E19 8. 0>9UmY 0.0 +1 mVdc Pass
E20 _ 0.0 1w 0.0 +1 mVdc fASS
E21 <+ 0.0 40w\ 0.0 1 mVdc fASS
6.4.3.3 Motor Driver Operation
Clockwise Rotation:
Step No. Test Results Lirnits Pass/Fail
2 S. 0V +5vz005vdic | YASS
— S2.78mA 70mAdc max fASS
1S .ey ¥V +15V+0.15vde | PASS
1.S7vhk ¥ |  30mAdcmax PASS
—14.93V -15V£0.15Vdc fASS
1. >4mA 25mAdc max PASS
2% -0uN +28V20.5Vdc fASS
S.6ewmA g8mAdc max TASS
3 240 wm\ 400mVdc max fASS
4 2o mA 50mAdc max fASS
5 HIAmA 50mAdc max fASS

AS-a
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19 Jun 97 T

TEST DATA SHEET B4 (Sheet2 of 2)

MOTOR DRIVER 3-HALL SENSOR CCA (P/N 1331694) (Paragraph 6.4.3)

Counter Clockwise Rotation:
Step No. Test Results Limits Pass/Fail
3 197wV 400mVdc max VASS
4 37 mA 50mAdc max fASS
5 40 MA 50mAdc max PASS

6.4.3.4 Current Limit Test

Step No. Test Results Limits Pass/Fail

3 HSow 350-500mAdc 7333

Comments:

NQN&

Conducted by: Qg Zﬁgﬁ_’ﬂ. ' x[ 2 / 47

Verified by:

Approved by:

B-10
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AE-26693B
19 Jun 97°

»

TEST DATA SHEET B4 (Sheet 1 of 2)

MOTOR DRIVER 3-HALL SENSOR CCA (PN 1331694) (Paragraph 6.4.3)

S/N: _Fo4 ___
Date: __gjﬁ[_‘?_:{_
13319¢ -3
6.4.3.2 Input Signal Offset
Step No. Test Results Limits i
4 1-29 W\ 0.0 +1 mVdc
6 [.SEwmvV 0.0 #1 mVdc
8 0-34mV 0.0 +1 mVdc
Step No. Test Resistor Resistance Measured
13 E7-E8 (R25) 2.4K
E9-E10 (R52) S.13K
E11-E12 (R33) 2 V(K
E13-El4 (R53) 5. 62K
E15-E16 (R42) NiA
E17-E18 (R54) N A
Step No. Resistors Selected Trim Resistors
14 - RS ANC SS3I3Fe TS
R52 ANCES TS 22\ FS
R33 ENCSSIZNEIFS
RS3 RNCSSTISEN ES
R42 N/
R54 N/A
Step No. E Point Test Results Limits Pass/Fail
19 E19 +0.09% ™V 0.0 +1 mVdc _fass
E20 ~ 0 .0435wmV 0.0 +1 mVdc fASS
E21 40 .85% 0.0 1 mVdc g ASS
6.4.3.3 Motor Driver Operetion
Clockwise Rotation: f
Step No. Test Results Lirnits Pass/Fail
2 s.0lV +5V+0.05Vdc VASS
- c2 43w 70mAdc max fASS
IS.cl Vv +15v+0.15vde | PASS
1. Comi 3.0mAdc max PASS
4 97V -15v20.15Vdc ASS
1. 72mA 25mAdc max ASS
23%.coV +28V+0.5Vdc PASS
T Gl 8mAdc max fASS
3 2 8CmV - 400mVde max PASS
4 A2 50mAdc max {ASS
3 4 7wmA 50mAdec max YAsS

(93]
\0O
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?

TEST DATA SHEET B4 (Sheet2 of 2)

MOTOR DRIVER 3-HALL SENSOR CCA (P/N 1331694) (Paragraph 6.4.3)

-Counter Clockwise Rotation:
Step No. Test Results Limits Pass/Fail
3 231 my 400mVdc max PASS
4 37 mA 50mAdc max PASS
5 HomA 50mAdc max _ﬂkSS
6.4.3.4 Current Limit Test
Step No. Test Results Limits Pass/Fail
3 1 SOwmA 350-500mAdc PASS
Commments:
N OKT
R
Conducted by: W / 8/ 1"/ A 7
Test Engineer : .
Verified by: %) OA({DR|a
Approved by: _4/ 4 st ?/ j/ % 7
DCMC

(85}
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10 Feb 97

TEST DATA SHEET B-5 (Sheet 1 of 3)

R-D CONVERTER/OSCILLATOR CCA (P/N 1337739) (Paragraph 6.5.7)

Date__ S “ f147
CCASN__FI¥
337734 )
6.5.7.1 UUT Pre-Test -~
Step 2:
Supply Currents (Without UUT)
Supply (Vdc) | (Baseline) Measured Value (mA) Limits (mA) Pass/Fail
{(Without UUT)
+15 0.0 mA 0-1 |
-15 —0.23 ™A -1-0 P
+5 0. 06 MA 0-1 (4
Supply Voltages (Without UUT)
Supply Measured Value (V) Limits (V) Pass/Fail
+15V (D) 15.02V +0.50 P
-15V (D -\S.o0lV +0.50 4
+5V (I) 5.03V +0.25 ?
Step 6:
Supply Currents (UUT Installed)
Supply (Vdc) | Measured Value (mA) Difference (mA) Limits (mA) Pass/Fail
(UUT Installed) (Measured - Baseline)
+15 31.45mA 3. 79m b 20-40 P
-15 ~4).2lwmA — 4095 mA -30 - -50 4
+5 SC.H5™A S{39m A 30-70 P
6.5.7.2 Supply Voltages (UUT Installed)
Supply Measured Value (V) Limits (V) Pass/Fail
+15V (D) \5. olV +0.50 P
. -15V (D ~\4.96V +0.50 P
+5V (D) S.02V +0.25 '
6.5.7.3 Oscillator Freauencv. Duty Cvcle, and Qutput Voltage
Parameter Measured Value Limits Pass/Fail
Frequency 159{H=2 1550-1650 Hz P
Duty Cycle s2 96 45-55 % Y
Qutput Voltage el V 7.6-8.4 Vrms p

L

Al-o
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TEST DATA SHEET B-5 (Sheet 2 of 3)

R-D CONVERTER/OSCILLATOR CCA (P/N 1337739) (Paragraph 6.5.7)

6.5.7.4

R-D Converter Qperation

Step 1:

Bit Number/ Cw ) CcCCwW

Test Fixture Label Pass/Fail Pass/Fail
APIO/1 4

API 172 {
APl 2/3
API 3/4
API 4/5
API 5/6
API 6/7'
API7/8
API 8/9
API9/10
API 10/11
API 11/12
APl 12/13
APl 13/14

Converter Busy

Step 2:
=4~ 971

PES-RS &— Measured Value Calculated Value (Vdc) * | Calculated Value (Vdc) * | Pass/Fail
RS (E10) (Vde) CCA -1 Assy CCA -2 Assy

CW Rotation** |. 62V 4 {.79V V/A P
CCW Rotation** —1.36N -~ 119V M A 1

* Signal level function of test and calibration gain resistors. Record calculated value and measured value. Measured
value shall be within 10 percent of calculated value, T=Bs—

V = o155 (20 ) 4+ 23],
177 io

-0

-y

-
dg tobg oo S

by

o | =™ ol

- sqk oLnt\
= Sk ) Spaly

6.5.7.5 Amplifier Gain

e

—i5-97 o
PES-RS Measured Value Limits (VdNSS/ | Pass/Fail
(Vdc)
PES = +0.300 Vdc Y 1.00 101.30 Y
PES = -0.300 Vdc 1.0V 1.00t0 1.30 ¢
6.5.7.6 Direction Control Signal
DIR CNTRL Measured Value Limits (Vdc) Pass/Fail
(Vdce)
Wit L ZTW Rotation T ooV 45105.5 P
5—:g-q—, cCW Rotation g.i3V 0.0 10 0.4 P
Qc

512 Afl-b



AE-26693A

10 Feb 97
TEST DATA SHEET B-5 (Sheet3 of 3)
R-D CONVERTER/OSCILLATOR CCA (P/N 1337739) (Paragraph 6.5.7)
6.5.7.7 Notch Filter Freguencv Response .
Frequency Measured Value (Hz) | Calculated Value (Hz) * Calculatesl' Value (Hz) * Pass/Fail
CCA -1 Assy CCA'-2 Assy

AR3 Notch N/A M/A M/A VA

AR4 Notch | ]

AR5 Notch ] 4 !

“* Notch frequencies shall be within £3 percent of values determined by test and calibration resistors. Record calculated

and measured values.

Comments:
Mol &
Nota ‘
=7
»—4-27
Conducted by: D@)\N:L %J h A‘/,/”ﬂ
Test Engineer ~ Date
) V<A
Verified by: 4

Approved by:

DEXIC

. / , ;r)s’i?f;:
o P &,«Zfr;///f:f{//ﬁéyaﬁﬁﬁ” 27

Date




R-D CONVERTER/OSCILLATOR CCA (P/N 1337739) (Paragraph 6.5.7)

>

TEST DATA SHEET B-5 (Sheet | of 3)

AE-26693B
19 Jun 97

Date 327 / 971
ccasN_ 9 ___
1357739~
6.5.7.1 UUT Pre-Test
~
Step 2:
Supply Currents (Without UUT)
Supply (Vdc) | (Baseline) Measured Value (mA) Limits (mA) Pass/Fail
(Without UUT) :
+15 0.06 0-1 v
-15 ~0-28%8 -1-0 )
+5 g.06 0-1
Supply Voltages (Without UUT)
Supply Measured Value (V) Limits (V) Pass/Fail
+15V (D) }15.072 +0.50
-15vV (D) ~-15.¢1 +0.50
+5V (1) S .0 +0.25
Step 6:
Supply Currents (UUT Installed)
Supply (Vdc) | Measured Value (mA) Difference (mA) Limits (mA) Pass/Fail
(UUT Installed) (Measured - Baseline)
+15 27.0% 27.02 20-40 P
-15 ~5C. 14 ~ 35.%¢ -30 - -50 F
+5 SZ.12 S72.0( 30-70 [
6.5.7.2 Supply Voltages (UUT Installed
Supply Measured Value (V) Limits (V) Pass/Fail
+15V (D 1S. o\ +0.50
-15Vv (D ~\4.97 +0.50
) 5V S.o1 +0.25 P
6.5.7.3 Oscillator Frequency, Duty Cycle. and Output Voltage
Parameter Measured Value Limits Pass/Fail
Frequency o2 W2 1550-1650 Hz
Duty Cycle 5.5 Yo 45-55 % | 4
Output Voltage 794 % 7.6-8.4 Vrms P
B-11
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AE-26693B
19 Jun 97

’

TEST DATA SHEET B-5 (Sheet 2 of 3)

R-D CONVERTER/OSCILLATOR CCA (P/N 1337739) (Paragraph 6.5.7)

6.5.7.4

Step 1:

Step 2:

R-D Converter Operation

Bit Number/
Test Fixture Label

CCwW
Pass/Fail

-

API 0/1

API 172

e

API2/3

API 3/4

API 4/5

API 5/6

API 6/7

API 78

API 8/9

API 9/10

API 10/11

API 11/12

API 12/13

L e T e VI I

API 13/14

i
P
4
P
P
£
4
p
P
4
F
f

Converter Busy

RS
(E10)

Measured Value

(Vdc)

Calculated Value (Vdc) *
CCA -1 Assy

Calculated Value (Vdc) *
CCA -2 Assy

Pass/Fail

CW Rotation**

l 54

) |.790

(+) /A

f

CCW Rotation**

. 649

) {. 790

=) ik

f

* Signal level function of tegt and calibration gain resistors. Record calculated value and measured value. Measured

value shall be within +18 percent of calculated value. The equation is as follows:

TR = 0S5 (’S——-T”‘)

~ 2¢
gl i— V= F T
5@ V= %015 R”) 1(?027 ey
N =2l~97 . ) 2= = 79v
u fYﬂ ‘ .. e
6.5.7.5 Amplifier Gain
. » d-2+6- 37
PES-RS Measured Value Limits (Vdc) Pass/Fail
(Vde)
PES = +0.300 Vdc |- 066 1.00 t01.30 [
PES =-0.300 Vdc {.1%3 1.0010 1.30 P
6.5.7.6 Direction Control Signal
DIR CNTRL Measured Value Limits (Vdc) Pass/Fail
(Vdc)
CW Rotation 5.0G0 45105.5 4
CCW Rotation o-} £ 0.0t0 0.4 P
B-12 '
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AE-26693B

, 19 Jun 97
TEST DATA SHEET B-5 (Sheet3 of 3)
R-D CONVERTER/OSCILLATOR CCA (P/N 1337739) (Paragraph 6.5.7)
6.5.7.7 Notch Filter Frequency Response
' Frequency Measured- Value (Hz) Caqulated Value (Hz) * Calculated Value (Hz) * | Pass/Fail
‘ CCA -1 Assy CCA -2 Assy

AR3 Notch Nk N/A ~N /A N/A

AR4 Notch ) ]

ARS Notch | I

* Notch frequencies shall be within +3 percent of values determined by test and calibration resistors. Record calculated

and measured values.

Comments:NO M ¢
Conducted by: J M -
Verified by: 0 ql/d‘Z/J? 7
Approved by: A 72/ Q/ 7 7
DCMC Date
B-13'
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APPENDIX B

SCAN MOTION AND JITTER RESPONSE PLOTS
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SITYET Blor_—

AE-26002/1D
12 Feb 98
© . gien N0 15T
TEST DATA SHEET 7 (Sheet 1 Of 4)
Scan Motion and Jitter Test (A1-1) (Paragraph 3.4.4.5)
‘ YaXW A
i Test Setup Verified: Shop Order No. 43 éé / 3
' Step No. Description ‘ Requirement Test Result » Pass/Fail
' 7 - Stepping Slewing .
<8 sec period per Figure 6 < F05ec P
9 Scene 1-2 <35 msec rise time per Figure 7 P
3.33° step < 3§ msec
< +5% jitter per Figure 7 < iIs% p
< 3% overshoot for 10 msec & 37
10 Scercl,e 2-3 <35 msec rise time per Figure 7 < 35 msee 2
3.33" step .
< +5% jitter per Figure 7 +cd ¢
| < 3% overshoot for 10 msec 3 %
: 11 Scene 3-4 <35 msec rise time per Figure 7 Z 385 msec . P
‘ 3.33° step & )
< +5% jitter per Figure 7 < t59%; P
' < 3% overshoot for 10 msec < =9,
‘ 12 Scene 4-5 <35 msec rise time per Figure 7 < 35 msee e
: 3.33° step
' -+ | <+5%jitter per Figure 7~ L T¥TS5% P
i . - < 3% overshoot for 10 msec L 3% :
! 13 Scene 5-6 <35 msec rise time per Figure 7
I 3.33° step & 35 Nge< F
I - < +5% jitter per Figure 7 < 285 P
g < 3% overshoot for 10 msec < 37
; 14 Scene 6-7 <35 msec rise time per Figure 7 P
| 3.33° step IS msce P
» < +5% jitter per Figure 7 AR P
] < 3% overshoot for 10 msec < 3%
15 Scene 7-8 <35 msec rise time per Figure 7 'Z 35 msee
3.33° step < i P
< +5% jitter per Figure 7 < 15% P
: < 3% overshoot for 10 msec < 37
16 Scene 8-9 <35 msec rise time per Figure 7 Z 35 mfe P
3.33° step.
< +5% jitter per Figure 7 PN ?
— < 3% overshoot for 10 msec £ 3%
Pass=FP
Fail=F
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AE-26002/1D

\8\ 12 Feb 98
TEST DATA SHEET 7 (Sheet 2 Of 4)
Scan Motion and Jitter Test (Al-1)
[oad
Step No. Description Requirement Test Result Pass/Fail
- —— =
17 Sscggs SS; e1p0 <35 msec rise time per Figure 7. < 34 plsec f
' < 5% jitter per Figure 7 <XT85% - p
< 3% overshoot for 10 msec < 35
18 Scene 10-11 <35 msec rise time per Figure 7 2 36 maec - f
3.33° step
< +5% jitter per Figure 7 < 87 P
< 3% overshoot for 10 msec < 37z
1 Scen% 11-12° <35 msec rise time per Figure 7 < 3S M5 P
3.33 step :
< 5% jitter per Figure 7 <25,
< 3% overshoot for 10 msec < 3 e P
20 Scene 12-13 <35 msec rise time per Figure 7
3.33° step < JsMsec P
< =5% jitter per Figure 7 < +$ 7 ’0
< 3% overshoot for 10 msec
21 Scene 13-14 <35 msec rise time per Figure 7 = | - ' .
: 3.33°step : SR éi":—g‘j—cc £
< 5% jitter per Figure 7 < £t& /o Io
< 3% overshootfor10Omsec .| 2 I Zo
22 Scene 14-15 <35 msec rise time per ng%ﬂu 25
3.33° step K X (ﬁLh&?t Jc P
< 5% jitter per Figure 7 ,
< 3% overshoot for 10 msec é %Sv :%z,— ~
- 35 msec rise time per Figure 7 : .
23 S ltsegs < perigy & 35msec | f
< 5% jitter per Figure 7 < T8 e p
< 3% overshoot for 10 msec < J 7o
24 Scene 16-17 <35 msec rise time per Figure 7 Z 35 M3 p
3.33° step
< +5% jitter per Figure 7 L+ 570 , P
< 3% overshoot for 10 msec £ 37
Pass =P
Fall=F

BB



AE-26002/1D  _
12 Feb 98 SUVET E:lﬁ% %22
- B
TEST DATA SHEET 7 (Sheet 3 Of 4)
Scan Motion and Jitter Test (Al-1)
Step No. Description Regquirement Test Result | Pass/Fail
25 - Scene 17-18 | <35 msec rise time per Figure 7 " o : »
3.33° step < 35 msee P
- < 5% jitter per Figure 7 < t572
- < 3% overshoot for 10 msec < 3% P
26 Scene 18-19 | <35 msec rise time per Figure 7 Z
3.33° step FSSmiee P
< 5% jitter per Figure 7 <L +570
- < 3% overshoot for 10 msec < 3V P
27 Scene 19-20 | <35 msec rise time per Figure 7. ~
3.33° step <58 msec f
< 5% jitter per Figure 7 e p
. < 3% overshoot for 10 msec < 3%
28 Scene 20-21 | <35 msec rise time per Figure 7 -
3.33° step < S§msec 4
< 5% jitter per Figure 7 L1650 P
< 3% overshoot for 10 msec < 3%0o
29 Scene 21-22 | <35 msec rise time per Figure 7
. 3.33° step < 3§msec f
[ < 25% jitter per Figure 7 < 5%
: ‘ - - | <« 3% overshoot for 10 msec < 3 Ve P
30 Scene 22-23 | <35 msec rise time per Figure 7 , ’,
, 3.33° step ‘ L35 Msee
< 5% jitter per Figure 7 2587
. - < 3% overshoot for 10 msec Z 37 P
31 Scene 23-24 | <35 msec rise time per Figure 7 '
3.33° step < 35msee P
S < 5% jitter per Figure 7 L¥sTe
< 3% overshoot for 10 msec < 59, P
32 Scene 24-25 | <35 msec rise time per Figure 7
3.33° step £ 35 myec P
: < +5% jitter per Figure 7 Lt5%0
< 3% overshoot for 10 msec 3P0 P
. Pass=P ~
Faii=F

i
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07 £ (o AE260021D
N E R, lf\laT 12Feb 98
TEST DATA SHEET 7 (Sheet 4 Of 4)
Scan Motion and Jitter Test (Al-1)
Step No. Description Requirément ' Test Resutlt » Pass/Fail
33 Scene 25-26 | <35 msec rise time per Figure 7 - o
o 3.33° step < 35 msee P
< +5% jitter per Figure 7 < +&59
< 3% overshoot for 10 msec < 37 4
- 34 Scene 26-27 | <35 msec rise time per Figure 7 <
3.33° step I8 s P
" < +5% jitter per Figure 7 PR A f
: < 3% overshoot for 10 msec <L ¥ T
!‘35 Scen% 27-28 ‘ <35 msec rise time per Figure 7 £ 385 MmSee '[,
3.33 step
< x5% jitter per Figure 7 L +57,
< 3% overshoot for 10 msec < 52 P :
36 Scene 28-29 | <35 msec rise time per Figure 7 <. 35 M$4 e f
3.33° step
< +5% jitter per Figure 7 < T8 P
< 3% overshoot for 10 msec < 3P
1 Scene 29-30 | <35 msec rise time per Figure 7 ‘
: . 3.33° step <L 38 psec _ P
: < +5% jitter per Figure 7 < I . ' /3
: < 3% overshoot for 10 msec <~ IP» _
38 Scene 30 <0.21 sec slew time per Figure 10 0.2( Sec
Cold Cal < P
35.0° slew < +0.165° jitter per Figure 11 2+ 0,68 " P
39 Cold Cal - <0.40 sec slew time per Figure 12
Warm Cal < 0.90 352« p
96.67°slew | <=0.165" jitter per Figure 13 2. tans"® p
Pass =P
Fail=F
= &
Unit_AMSU METSAT AL Test Engineer: NG
MAY 1 6 1998

Serial No..___ /! 0\{ Quality Assuran

Date:

-2~ 78

Customer Representativem A, Lh ‘C\B‘

B D



Supplimental Data to Test Data Sheet 7
METSAT A1-1 S/N: 105

Scene | Rise Time |Overshoot| Jitter Scene | Rise Time |Overshoot| Jitter

Number] to Scene % + % Number| to Scene Y% + %
1 N/A N/A NDJ 17 25.8 NDO NDJ
2 25.0 NDO 0.7 18 254 NDO 0.8
3 25.4 NDO 0.5 19 26.2 NDO 1.0
4 27.7 NDO 1.0 20 28.5 NDO 0.9
5 25.8 NDO 1.1 21 25.0 NDO 0.6
6 25.8 NDO 1.3 22 28.1 NDO 0.5
7 24.6 NDO 1.3 23 25.4 NDO 1.1
8 25.8 NDO NDJ 24 24.2 NDO 1.9
9 25.0 0.8 1.5 25 27.3 NDO NDJ
10 26.6 NDO 0.8 26 25.4 NDO NDJ
11 25.8 NDO 0.9 27 23.9 NDO 3.0
12 26.2 NDO 0.8 28 22.3 NDO NDJ
13 26.6 NDO 0.9 29 24.6 NDO NDJ
14 26.2 NDO 0.8 30 26.2 NDO 0.5
15 254 NDO 1.3 CcC 69.1 N/A 2.08
16 27.3 NDO NDJ WC 142.6 N/A 1.03

Test Engineer :

Data retrieved from disk file: 7AP_FS51

Rise Time measured in ms.
"NDQ" - No Discernible Overshoot
"NDJ" - No Discernible Jitter

B67-E



AE-26002/1D
12 Feb 98 [EET %.S ‘(Wi___.
. ( p NO. -———:6-——-%
TEST DATA SHEET 8 (Sheet 1 Of 4)
Scan Motion and Jitter Test (A1-2) (Paragraph 3.4.4.5) (
) 4/ 1 =
. Test Setup Verified: Shop Order No. 43 86/ 3 :
S -
Step No. Description Requirement Test Result Pass/Fail
44 - Stepping Slewing .
. <8 sec period per Figure 6 £ F0Sec P
9 Scene 1-2 <35 msec rise time per Figure 7 p
B 3.33° step 4 35 myee
' < +5% jitter per Figure 7 < £85%e p
< 3% overshoot for 10 msec £ 320
10 Scene 2-3 <35 msec rise time per Figure 7 " _
283 stop _ Z. 35 maee f
t < +5% jitter per Figure 7 < %70 P
< 3% overshoot for 10 msec <. 2°7s
11 Scene 3-4 <35 msec rise time per Figure 7
| 333 step < 35nSce P
< +5% jitter per Figure 7 L £5%0 P
< 3% overshoot for 10 msec < 270
12 Scene 4-5 <35 msec rise time per Figure 7 -
3.33° step . 35 mse< P
. [ < =5% jitter per Figure 7 < 3859 P : N
o . < 3% overshoot for 10 msec < 370 : .
13 Scene 5-6 <35 msec rise time per Figure 7 2 (
3.33° step 3§ m.sec P -
< 5% jitter per Figure 7 L 57 P
< 3% overshoot for 10 msec Z- 2%,
14 Scene 6-7 <35 msec rise time per Figure 7
3.33° step < < FSmxc p
< £5% jitter per Figure 7 Z tse
< 3% overshoot for 10 msec < I7e F
15 Scene 7-8 <35 msec rise time per Figure 7
3.33° step K Ismsee P
< +5% jitter per Figure 7 1< £589 p
< 3% overshoot for 10 msec 3%
16 Scene 8-9 <35 msec rise time per Figure 7 _
333" step L : < 3smyee P
. < +5% jitter per Figure 7 £ 5% P
— < 3% overshoot for 10 msec <, 37
Pass=P
Fail=F
{

Bl A



AE-26002/1D

TERT KL o 12 Feb 98
BN -
. Ny .
TEST DATA SHEET § (Sheet 2 Of 4) : ’\SET
Scan Motion and Jitter Test (A1-2)
. . - ’ “ i
Step No. Description Regquirement Test Result Pass/Fail
17 Scene 9-10 .. <35 msec rise time per Figure 7
; 3.33°step < 35Mmsee P
- < +5% jitter per Figure 7 < 5% : P
) < 8% overshoot for 10 msec < 372
18 Scene 10-11. <35 msec rise time per Figure 7
3.33° step < 38§/msee p
< +5% jitter per Figure 7 < ¥5 % P
- < 3% overshoot for 10 msec £ 3%
19 Scene 11-12-° <35 msec rise time per Figure 7 =
) 3.33° step < 351 P
: < 5% jitter per Figure 7 < s
< 3% overshoot for 10 msec < 37> /
20 Scene 12-13 <35 msec rise time per Figure 7
3.33% step < Fs5vns P
- < +5% jitter per Figure 7 < ts52o
< 3% overshoot for 10 msec = 3% ‘ P
21 Scene 13-14 . <35 msec rise time per Figure 7 ‘ L
: 3.33° step 3 , : < Ismree /9 3
: - < +5% jitter per Figure 7 L X57 f
< 3% overshoot for 10 msec < 322
22° Scene 14-15 ° <35 msec rise time per Figure 7
3.33° step < 35mSec 4
< 5% jitter per Figure 7 TSP p
. < 3% overshoot for 10 msec 3%
23 Scene 15-16 . <35 msec rise time per Figure 7
3.33° step < 35msec /J
< 5% jitter per Figure 7 TS5 o
. < 3% overshoot for 10 msec < 37 f :
24, Scen% 16-17 - <35 msec rise time per Figure 7 L35 mSee f
3.33 step
< 5% jitter per Figure 7 £ XS5 _ /]
< 3% overshoot for 10 msec < 3%

Pass =P
Fail = F

Biog 1
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AE-26002/1D
12Feb 98
TEST DATA SHEET 8 (Sheet 3 Of 4)
Scan Motion and Jitter Test (Al-2)
-Step No. Deséription Requirement - Test Result Pass/Fail
25 | -Scene17-18 = '| <35 msec rise time per Figure 7 '
3.33° step_ < 35 Mgec P
N < 5% jitter per Figure 7 < t8%, ,0 )
- < 3% overshoot for 10 msec < 3%
26 Scene 18-19 | <35 msec rise time per Figure 7
. e 3.33° step 4 35.”\ SLC/ P
< +5% jitter per Figure 7 L X357, P
- < 3% overshoot for 10 msec £ 370
i 27 - Scene 19-20 <35 msec rise time per Figure 7
! 3.33% step < 3nsee P
1 < x5% jitter per Figure 7 L 3% P
i - < 3% overshoot for 10 msec A 3Zv
' 28 Scene 20-21 <35 msec rise time per Figure 7
!
| | e ster L 35 myec f
: < 5% jitter per Figure 7 L 25% P :
< 3% overshoot for 10 msec L 2%,
29 Scene 21-22 <35 msec rise time per Figure 7
3.33° step £ 35 myee P
< +5% jitter per Figure 7 <£8%, f
L < 3% overshoot for 10 msec < 270
30 Scene 22-23. | <35 msec rise time per Figure 7 1 '
3.33° step . Z 35 msee P
| < 5% jitter per Figure 7 £ £, P
< 3% overshoot for 10 msec < 370
31 Scene 23-24 <35 msec rise time per Figure 7
, 3.33° step £ 35msec P
l o < +5% jitter per Figure 7 245D f
’ < 3% overshoot for 10 msec £ 37
32 Scene 24-25 <35 msec rise time per Figure 7
3.33%step £ 35 msec f
< +5% jitter per Figure 7 257 ‘o
< 3% overshoot for 10 msec £ 3%
Pass=P .
Fail=F

z
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rliy emmne
) €
TEST DATA SHEET 8 (Sheet 4 Of 4)
Scan Motion and Jitter Test (Al-2)
Step No. Description Reguirement Test Resuit Pass/Fail
- 33 Scene 25-26 | <35 msec rise time per Figure 7
BN B 3.33°step .- < FEmSee __,P-“
< +5% jitter per Figure 7~ --. < X8, » P
< 3% overshoot for 10 msec < Zp
" 34 Scene 26-27 | <35 msec rise time per Figure 7 ' :
3.33° step - L 35mIec P .
- < +5% jitter per Figure 7 Pk X7t P
< 3% overshoot for 10 msec < 37
35 Scene 27-28 | <35 msec rise time per Figure 7 ’
* 3.33%°step | - L FI5M¥ /4
< 5% jitter per Figure 7 £ TS 3
< 3% overshoot for 10 msec L 37 P
-36 Scene 28-29 | <35 msec rise time per Figure 7 )
3.33° step <385 Mm3ee 4
< +5% jitter per Figure 7 £ X85,
< 3% overshoot for 10 msec < 39 P
37 Scene 29-30 | <35 msec rise time per Figure 7 :
3.33° step L IHmyee P
: < +5% jitter per Figure 7 Z TS % .
< 3% overshoot for 10 msec | < 3% p
38 Scene 30 <0.21 sec slew time per Figure 10 -
Cold Cal L 0.2 S=e f
o Q e . "
35.0" slew < =0.165 jitter per Figure 11 2.1 0./l s 4 P
39 Cold Cal - <0.40 sec slew time per Figure 12 <
Warm Cal L 2 7o % /0
Q ae - a
96.67° slew  |< 20.165" jitter per Figure 13 4;[-06 Jes P

Unit: ﬁfd’ f{f Z J’A 7 /f / Test Engineer:
/05

G&-/(2-

Serial No.: Quality Assurance!

Date:

758

Customer Representative:

Pass=P
Fail=F




Supplimental Data to Test Data Sheet 8
METSAT A1-2 S/N: 105

Scene | Rise Time |Overshoot| Jitter Scene | Rise Time |Overshoot] Jitter
Number| to Scene Y% + % Number| to Scene % + %
1 N/A N/A NDJ 17 25.8 NDO 0.6
2 254 NDO 0.4 18 26.1 NDO 0.7
3 28.5 NDO 2.3 19 27.3 NDO 0.7
4 27.3 NDO 0.9 20 26.5 NDO 0.5
5 25.0 NDO 0.6 21 24.6 NDO 0.6
6 25.8 NDO 0.8 22 25.8 NDO NDJ
7 26.2 NDO 0.7 23 254 NDO 0.9
8 23.8 NDO NDJ 24 25.4 NDO NDJ
9 25.8 NDO 1.1 25 25.8 NDO NDJ
10 26.6 NDO 1.0 26 26.6 NDO 0.7
11 26.9 NDO 0.7 27 254 NDO NDJ
12 25.8 NDO 0.9 28 25.8 NDO NDJ
13 25.0 NDO 0.7 29 25.0 NDO 1.0
14 25.4 NDO 0.6 30 27.3 NDO 0.9
15 25.4 NDO 0.6 CC 69.5 N/A 0.65
16 26.2 NDO 1.1 WC 150.4 N/A NDJ

Rise Time measured in ms.
"NDQO" - No Discernible Overshoot

"NDJ" - No Discernible Jitter
Test Engineer:

B68-E
Data retrieved from disk file: 44AP_FS5
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APPENDIX C

PULSE LOAD CURRENT WAVEFORM
AND TEST DATA SHEET
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AE-26002/1D . il e B
12 Feb 98 ' sm‘..mcg F oF_____
' sor 0 KO ‘

 TESTDATASHEET 9.
- 28V Bus Peak Current and Rise Time Test (Paragraph 3.4.4.6)
e SWYAR? I :

Shop OrderNo._F364/3

' [StepNo. ]~ Requirement.. - ... [.. Test Resul Pass/Fail

. 4. < 1Apeakany place inthescan ~ 796 Mma P

5 > 35 ysec rise time, 3.33° step [.172 msec P

: 6 > 35 psec rise time, start of WC slew 1.17 2 msec p

: 6 > 35 psec rise time, end of WC slew 5.4 61 MmSee P

!

|

: Pass=P
» Fail=F

Unitw 7 A/ Test Engineer:_(14 .
Serial No..__ /7.5 . - ' Quality Assurance: ;Qi
o Date:_ &=/ 5"~ ?g

——

.
-
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APPENDIX D

GAIN AND PHASE MARGIN PLOTS
AND TEST DATA SHEETS
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Gain/Phase Margin (A1-1) (Paragraph 3.4.4.8)
P VAR
. Test Setup Verified: " Shop Order No. 4_} 5&/_5
R ignggre £ A |
A e | | .
Temperature; 2/.5 e ) - | T e
Requirement Test Result Pass/Fail
1 | i3.095 4B | P
s 2 [3.019 c{BB p u{f :
. minimum 13.075 6{ P .
NS S S S NN o o
SIS SSSSSINNY e
L s A 1 deg ; .
25 deg(ees minimum 3 L4, 51 ‘d’y £ | .
S EE NON AN CAN \\_\\\2
NS NN NN N NRN
- . ' Pass=P
Fail=F
- // //
UMI:MT ﬂ / Test Engncer'%m/
. 34 o
Serial No..__ /(05§ Quality Assurances, /92 ‘f
Dae__ 6-/6-98 Customer RepresentanveQ\Q-‘\kMk &“d 28
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D 0 _ —
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o
Temperature: 7/ - vl o

Requirement

~ Test Result

; 9.2 dB minimum

25 degrees minimum

—
a——

Unit__AMSL METTAT AL
? Serial No.._ /A&~ " - -

Quality Assurance:_°
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. Date:
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APPENDIX E

OPERATIONAL GAIN MARGIN POWER SPECTRUM
PLOTS AND TEST DATA SHEETS
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Suppr 47 or AE-26002/1D

1y N, \LZZE 12 Feb 98
TEST DATA SHEET 12

Operational Gain Margin (A1-1) (Paragraph 3.4.4.9)

2 £. l‘

Test Setup Verified: Stisp OrderNo. =4 366 ( 3

Temperature: “& )& ' T e

Step No. Requirement Test Result Pass/Fail
R58 Resistance (kohms) .
11 _ : o , 1 38.926 £ A P
Test Pot Resistance (kohms) 2 7. 3% (£ S~
- 3 32.394 KA~
I . 1 /6/.271 Ha
To12 Oscillation Frequency (Hz) 2 160.1 A3 P
3 [60.4( ({3
. , . 1 8.986 oA
16 | Gain Margin, 8 dB minimum 2 | 2 205 A6 P
- : £ -18 213 A8
SO | _ ’ : ' L N : Pass=P
L L AR - _ © " Fall=F

: 5
: £
Unit: //«5.[/{ /«EZ:T#T 4/ Test Engineer:_A & Y 41
| A
Serial No.: / O\f Quality Assurance: / =

Date: ;"/7 - ?’g
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TEST DATA SHEET 13
Operational Gain Margin (A1-2) (Paragraph 3.4.4.9)
.4} P | — ] ;
Test Setup Verified: ' o - Shop Order No. 4366 ’3
Temperature: _144 AT R - T e
Step No. Requirement . Test Result Pass/Fail
RS58 Resistance (kohms) g :
1 S b | 387901 K~ F
Test Pot Resistance (kohms) |2 37.56 K
' 3 37,61 KO-
. AR 1 [12.352 {3
12 ~ | Oscillation Frequency (Hz) 2 [72.582 !-(;T P
3 [72.12 K3
1 1& 1 4 B .
16 | Gain Margin, 8 dB minimum 2 9.238 AR t
: 3 2.24¢ 4 8
- Pass=P"
Fail = F

Unit_ QMY METH 7 14 / ! Test Engineer:
B
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